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out by Vujovic et al.  [6].  In  their article,  they  find  that a suitable developmental  sequence may  improve  learning while an 
unsuitable one is irrelevant in their case. 
With the aim of complementing the insights gained by those authors, Naya‐Varela et al. [11, 12] have carried out a series of 




two main  reasons:  (1) Starting  the  learning process with an  initially  smaller morphology  lowers  the center of gravity,  thus 
increasing the initial stability of the morphology and allowing it to maintain an upright position without falling for more behav‐
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The objective of  this paper  is  to provide some experimental  results on  the application of  the  insights mentioned  in  the 













































































Fig. 1. Different versions of the NAO robot. Right: NAO model without any modification. Left: NAO model with the upper leg 
and lower leg modified to allow growing. 
4 






following experimental  setup. As  indicated before, we will make use of a NAO platform as  the base robotic structure. For 



























































Fig. 2. Statistical representation of the performance obtained from the 40 independent experiments at the end of the neuroevolution-
ary process. The statistical values of the Man-Whitney test adjusted by the Bonferroni correction have been replaced by asterisks in 
order to makes the figures clear. “Growth up to generation” is abbreviated by a G. 
 
 
Fig. 3. Results obtained after 40 independent executions for the selected design process, considering different growth speeds and the
case without morphological development. For the sake of clarity, we only show the comparative results of the learning process for the
















































Table 1. Median fitness for each growth ratio and the no-development case at the end of the experiment 
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